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AN I_VESTIGATION IN I_.E NASA MSFC 14-INCH

TRISONIC WIND TUNNEL TO DETERMINE THE PRESSURE

DISTRT_BUTI0i_OVER THE COMPONENTS OF A 0.004 SCALE

VERSION OF THE ROCKWELL MCR 0074 BASELI_E SHUTTLE

ASCENT CONFIGURATION (IA32F)

by

Paul E. Ramsey, NASA/MSFC

ABSTRACT

An aerodynamic investigation was conducted in the MSFC 14x14-inch

Trisonic Wind Tunnel to determine the pressure distribution over the

components of a .004 scale version of the Rockwell International MCR 0074

baseline Shuttle ascent configuration. Data were obtained for Mach num-

bers from 0.6 to 3.48, angles of attack from -10 to 10 degrees, and angles

of sideslip from -10 to 10 degrees at zero angle of attack. Also, -4 and

4 degrees sideslip were run for an angle of attack of -5 and 5 degrees.

The baseline geometric parameters were Orbiter/ET incidence of 0.5 de_ree,

separation distance at aft tie point 0.14 inch, baseline SRM location

(_s = 90°, Xs = 0), and ET ogive nose without retro rocket package. Con-

trol deflections were excluded from investigation. Data are presented in

terms of pressure coefficient, Cp, as a function of longitudinal distance,

X/L, at constant circumferential position, _, and _ at constant X/L. Be-

cause of the large volume of data obtained, only typical plots are in this

report. Volume 1 contains plotted ET pressure data; Volume 2 contains

plotted SRM pressure data; and Volume 3 contains the appendix--the com-

_i ' plete set of tabulated source data.
iii
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N()HENC1,ATURE

PI,OT
SYHBOL SYHBOL DEF[N]TIt)N

Ab l)a_-_,,i,|'_,.o J,1_

bre f BREF lateraJ refcrenct, lt, ml_tli, In.

c theoretical chord Length, in.

Cp CP pressure coefficient, P£ - pm
CONFIG configuration code q

Io ORBINC orbiter incidence angle relative to

external tank, positive when tail down,

deg.

¢ref LREF longltudlnal reference length, in.

£s LS length of SRH, in.

_t LT length of external tank, in.

H= MACH freestream Hath number

P£ local pressure measured on the test

model, psi

P_ PSA freestream static pressure, psi

PT PTA freestream total pressure, psi

q Q dynlmlc pressure, psi

RN/_ RL Reynolds number per unit length;
mlllion/ft

Sref $REF reference area, in_

T temperature, °F
_. X longitudinal dlsplacement along centerllne

measured from body nose, in.

X/c X/C longitudinal distance from theoretlc_ll
wing leading edge ratioed to tile
theoretical thor3

X/£ s X/LS longitudinal location measured from SRM
nose rattoed to length of SRH
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NOHENCLKrURE (cont inu_d)
t

PLOT
SYMBOL SYMBOL DEFINITION

X/_t X/LT longitudinal loc_itlon measured from
external, tank nose ratloed to length
of external tank

XC.G. XMRP longitudinal moment reference points in

XS X-SRM longitudinal location of SRM on
_xternal tanks zero for baseline, in

Y lateral displacement from centerline

YC.G. YMRP lateral moment reference points in

Z DELTAZ separation distance between external
tank top and orbiter bottom, measured
at the aft tie point, in

ZC.G. ZMRP vertical moment reference points in

ALPHA ansle of attacks deg.

B BETA angle of sideslip, des.

i r DIHDRL dihedral angl e, deg.

i 6a AILRON aileron deflection angle, de 8.

_e ELEVTR elevato= deflection angle, deg.

6r RUDDER rudder deflection angle, deg.

spanwise location measured from orbiter
body centerline rattoed to half span

_ PHI circumferential 1ocdtion of preasure
orifice, deg.

_s circumferential location of SRM relative
to top of external tanks deg.

ET external tank

SRN or SKB these two terms are used interchangeably
to mean solid rocket booster

.......'__'_"_'_"_ ......................... _=_ ............... Ill II '111111........ - ..... , ...........
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NO_NCLATI_E (Cone ]uded)

StlBSCR!PTS DEFINITION

a all,.ron

b base

C,G, ccnt,_r of gravity

e elevator

]ocal

o orbiter

r rudder

s solid rocket motor

T totaZ conditions

t external tank

w wlng

X pressure orifice number, 1, 2, etc.

® free stream conditions

ref reference conditions

i,,¸

8

11,.
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CONFIGURATION3 INVESTIfiATED

The launch configuration consLsted of the d,_ub],, d,.lta wing orbiter

with one large external hydrogen-oxygen tank (ET) and two f!olld rovkt, t

boosters (SRld) mounted on the ET beneath the orbiter wing (see Figure l).

Configuration component nomenclature was as follows:

03 (BIo C5 D7 F4 143 W87 El8 V5 RS) Rockwell MCR 0074 basell;.e L Jlter

T9 324-1nch diameter basellne t:xt,_,

nal tank with oql,, . co_

S3/2 142-1nch '_ sell,1 rocket motor

(one) with 1_I° nose cone.

U5 Aft orbiter and SRM attach

structure.

The combinations of components were defined relative to the component

on which the data were obtained as follows:

COMPONENTS DESCRIPTION

Orbiter Data

(O3)/(T9)/(S3/2)/(S3/2) Orbiter in presence of ET and two

SRM's.

(O3)/(T9)(IIs)/(S3/2)/(S3/2) Orbiter in presence of ET, two SRM's

and attach structure.

ExternaJ Tank nata

(T9)/(S3/2)/($3/2)/(O3) ET in presence of two SRM's and

orbiter.

(T9)(Us)/(S3/2)/(S3/2)/(O3) ET in presence of tw_ SRM's, orbiter,

and attach structure.

9
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COHPONENTS I)ESCRtPT ION

SRB Data

(S312)/(O3_/(T9)/($312) SP_I in presence of _1', one SRH, .'lnd

orb£ter.

(S3/2)/(03)/(T9)(Us)/(S3/2) S1_4 in presence of ET, one SRM,

orbiter, and attach structure.

Details of the ind£vidual components are given in Table III entitled

biodel Dimensional Data.

i
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Cente_- 14" x 14" Trlsonic Wind Tunnel is

an intermittent blowdown tunnel which operates by high pressure air flow-

ing from storage to either vacuum or atmospheric conditions. A Math

number ranse from .2 to 5.85 is covered by utilizing two interchangeable

test sections. The transonic section permits testing at Nach 0.20

through 2.50, and the supersonic section permits testing at Nach 2.74

through 5.85. Hath numbers between .2 and .9 are obtained by using a

controllable diffuser. The range from .95 to 1.3 is achieved throush

the use of plenum suction and perforated walls. Nach numbers of 1.46,

1.96, and 2.50 are produced by intex-changeable sets of fixed contour

nozzle blocks. Above Nach 2.50 a set of fixed contour nozzle blocks are

tilted and translated automatically to produce any desired Nach number

in . 25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately

-40°F dew point and S00 psi. The compressor is a three-stage recipro-

cating unit driven by a 1S00 hp motor.

The tunnel flow is established and controlled with a servo-actuated

gate valve. The controlled air flows through the valve diffuser into

the stilling chamber and heat exchanger where the air temperature can be

controlled from ambient to approximately 180°F. The air then passes

through the test section which contains the nozzle blocks and test

region.

i 1.....
, ll
1
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Downstream of the test section is a hydraulically controlled p£tch

sector that provides a total angle of attack range of 20 ° (tlO °). Sting

offsets are available for obtaining various maximum angles of attack up

to 25 ° •

The diffuser section has movable floor and ceilin_ panels which are

the primary means of controlling the subsonic Nach numbers and permit

more efficient running supersonically. The sector assembly and super-

sonic diffuser telescope into the subsonic diffuser to allow easy access

to the model and test section.

Tunnel flow is exhausted throush an acoustically damped tower to

aemosphere or into the vacuum field of 42,000 cubic feet. The vacuum

tanks are evacuated by vacuum pumps driven by a total of 500 hp.

Data are recorded by a solld-state digital data acquisition system.

The digital data are transferred to punched cards during the run to be

reduced later by a computer to proper coefficient form.

i i

12
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: MODEL DESCRIPTION

The model was 0.004 scale and was comprised of three basic geometric

components: (I) the external fuel tank; (2) two solid rocket motors

(SRM's); and (3) the orbiter configuration. The orbiter and SRM's were

fastened to the external tank, which was sting supported. The orbiter

and SRM's were fixed with respect to the ET in the axial and radial loca-

tions depicted in Figure i. Only the baseline configuration was tested;

i.e., orbiter incidence was 0.5 °, orblter/ET separation at the aft point

was 0.14 inch, SRB radial locatlon was 90 °, and SRM longltudlnal position

was 1.732" aft of ET nose. No control surfaces were deflected during

this test.

The orbiter consisted of a stainless steel body obtained from the

Rockwell force model which was fitted with a pressure instrumented

aluminum wing. Thlswing contained 40 pressure taps, 19 on the top

surface of the left wing, 19 on the bottom surface of the right wing,

and 2 on the left wlng leading edge. The location of each orbiter pres-

sure orifice and the numbering system are presented in Figure 2. The

O.032-1nch O.D., annealed stainless steel pressure tubing was routed out

the base of the model and along the exterior of the ET sting.

The SRM's and ET were constructed of stainless steel and contained

222 orifices (111 each) and 195 orifices, respectively. Stalnless steeJ,

annealed, O.032-1nch O.D. pressure tubing was routed out the base of the

SRM's on the outside of the ET sting while the ET tubing was routed out

L- 13 1
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through the sting. Tubing of 0.050" O.D. was brazed onto tile 0.032-inch

O.D. tubing as close to the models as possibte and routed down the sector,

through the tunnel floo_ and out the side of the tunnel. At this point,

tygon tubing was used Co connect the steel tubing to ten 48 port scani-

valve heads.

The pressure tap locations on each model component are shown in

Figures 2-4. The launch vehicle SRM's and external tank were manu-

factured at MSFC (Model #450 Assembly) per MSFC drawings 80M51305,

80M51311, 80M51312, and 80M51313. The orbiter was manufactured at Lock-

heed-Huntsville. The MCR 0074 baseline configuration was defined by

Rockwell International drawings VL70-000089B, VL77-000012,

VL72-O00061B, and VL78-000018.

Instrumentation:

The model instrumentation consisted of strain gages located on the

sting for measuring sting deflections and the transducers required for

the 457 pressure measurements.

The wing pressure taps were numbered chozdwise on the top of the

left win_starting at the front at the inboard chord location and moving

toward the wing tip. The right wing was numbered similarily except on

the bottom of the wing. This is shown in Figure 2.

Since the ET is symmetrical, only the left side was instrumented

with pressure taps. These were numbered axially from front to back at

each circumferential locatio_ beginning with A and proceeding throuBh K.

I
14
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The SRMts were numbered slmilarily except that half of the pressure

instrumentation was located on the left SRM and the remainder on the

right. This setup was required to obtain a distribution completely

around the SRM because of the assymmetrlcal pressure distributions

caused by the presence of the ET and the physical limitations of getting

all the required cubing in one SRM. Hence, the orifice axial rows are

numbered A through H on the left SRM and then picked up on the right SRM

with I through P as if continued on the left SIL_.

Test Procedures:

The ET was supported on an Integral straight sting which was mounted

in a 5-degree offset. This offset was rolled to _ 90" to obtain polare at

constant -5° or 5° angle of attack. To obtain the pitch polars of ,a

short "dogleg" sting was used behind the 5° offset to provide zero sting off-

set. This procedure allowed changing the sting offset easily without dis-

connecting the model pressure tubing. The sting and model setu_ is shown

in Figure 5.

It should be noted that force data obtained during MSFC TWT 570

(Ref. 4) indicates a substantial ET sting effect on the SRM forces and

moments. Because of this fact, the pressure data on the aft portion of

, the SRMts may contain sting interference effects and shoul_ therefore, be

used with caution. Ac'ditional force tests are planned to obtain connec-

tion factors which can be used with the integrated pressure data to

eliminate this problem.



I
DATA REDUCTION

The pressure _ ',a were reduced to nondlmenslonal cocfflclent iorm

using the following equation:

CPx " (Px - P®)/q

where X indicates the pressure orifice number.

Model reference dimensions were:

PARAMETER FULL MODEL
SCALE SCALE

Sref, Reference area 2690 ft. 2 6.198 fn.2

_ref, Reference length 1328 in. 5.313 in.

(Orbiter body length)

bref, Reference span 1328 in. 5.313 in.

Moment reference point
(measured from ET nose and

as a reference. Cor-

responds to lonsitudinal
position o_ Orbiter nose

on %.)
ORBITER

AMp/ (at orbiter nose) 635 in. 2.549 in.

YMRP (on ET & Orb. 0 0
%>

ZMRP (1.332 inches below 333 In. 1.332 in.

Orbiter _ on ET _)

ET

XMR P (2.549 inches aft of ET nose)635 in. 2.549 in.

YMRP (on ET _) 0 0

ZMRP (on ET _) 0 0

16
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FULL MODEL
PARAMETER SCALE SCALE

Slm

XMXP (0.8017 inch aft SP4d 635 in. 2.549 in.
I1oBe)

YMRP (0.972 Inch to right of 243 in. 0.972 in.
left SRN _ )

zM_ (on_.TS Se__.) 0 0

00000001-TSB08
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REYNOLDSNUMBER DYNAMICPRESSURL ;TAGNA110NTEMPERATURE

MACHNUMBER (per foot) (pounds/sq.inch) , (delpeesFaMenheit)

o.6 s.0x 106/Ft. 4.4 I00. _
0.9 6.3 x 106/Ft. 7.5 100

1.05 6.6 x 106/Ft. 8.5 100

1.25 6.7 x )06/Ft. 9.5 100

1.46 6.4 x 106/Ft. 9.6 100

1.96 7.1 x 106/Ft. 10.5 100

2.99 4.1 x 106/Ft. 5.3 140

3.48 5.3 x 106/Ft. 5.8 140

BALANCEUTILIZED: None

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

+ 0.025 @
Cp q = 10 psi

COMMENTS:

' 19
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: j TABLE IIII

MODEl, DIHENSIONAL DATA

HJ!,!t COMPOIILI_I: IIODY- IIlO Bod7l| i _ _

¢

G'IIERAL DESCRIP]IOtI: FuseIue. 2A CopftRurst:Lon, L£ghtvetlKht Orbiter t

Pez lto©kwell LLnea VL70-000089 "B".

_cal* Hodel - 0.004

91,70-000089 "B"

_ltaG t;U:_,P,ER: vLTo-OOoO_2.91, 94 "A"

DIMEN$1OttS: _ MODEL$C,M_

Length In. 1328.3 5.313

Max. Width in. q$ Xo - 1528.3) 265.0 1.060

Max. Depth in. (_ :Co" 1480.$2) 248.0 0.992

Ftneness Ratio $.012 5.012

• Area rt 2

Max. Cross-Sectional 456.4 t.826

Plenform

Metred

Base _

i

j
23
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TABLE 111 (ContJ.nued) ]

_13DELC_MPONENT: .BODY.,- Cemo.owr C'5

GENERALDESCRIPTION: __jt.._m,eAtiua P.e t4M-

VL70-000092

i | • i i |

Scale 1Hiodelt O.004

DR.AW1rig tIU,_tbER: I/I,70-000092

DIt|ENSIOHS: 1rill SCALE HODEL.SCALE

Length (S_A _ muXkhud) _ 1.564

Max. Width 01_.g. Bulkhud) $60,0 2.240

Max. Depth _ Z - 421.922 to Z - $00)

Fineness Ratto

Area

Max. Cross-Secttona|

Planform

HetLed

Base

00000001-TSC01
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: 4" TABLEIII (Continued)
,' )

_ qP

I_U['LLCOMPONLNT: BODY- MSntpuXstor ' Rqusf.ngD-7 t
L-.

=' CLNERALDESCRIPTION: 2A ConfJ.Surstion Per Rockvell Ltne8

_70-000092 ,, '

ii

_-. . $c8],e Model - 0.004

D_';,I[ r;G NU_I]ER: VL70-000093

DIHENSIONS: 1nP.._SCALE HODELSCALE

Length Ln. 881.00 3.524

Max. Wtdth £n. 51.00 0.204

Max. Depth in. 23,00 0.092

Ftneness Ratto

Area

Hax. Cross-Sectional

Planfom --

Wetted

Rase

ruselase BP - 0.00WlP- 500.00 ZIG'S
X.426.0 to 1307.0 XNFS'

°! :'_ 1
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TABLE III (continued) _]

_DEL CO_tPONENT: BODY- _4]_! 7 Flap

G[NERALDESCRXPTION: _A _,on_lRura_ion Per ROckwell Ltnes VL70-OOOOgL_,

II [

• , J, , ,,

Scale Model - 0.004 i

DPA_ItIG tlUMBER:VLTO-OOOOq_

DIMENSIONS: __ HODELSCALE
e

Length e4.70 0.339

Max. Width _ 1,060

Max. Depth . ..

Ftneness Ratio

Area yt 2

Max. _ross-Sect_onal
i

Planfom - _ 0.571

Metted

Base ec2 _8.6S o. 0006

t

i

i
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i MODELCOMPONENT: BODY- mds eoD- 'e_
_ t

GENERALDESCRIPTION: 2A L:l_hL-wei_ht Con£tRural:ton Per Rockwell Lines

V1L?O-OOOOqAA " •

Scale Model " O.004

DRAHIt4Gt;_UMBER:VL70-OOOO9MI,

DIMENSIONS:
1 ._ NODELSCALE

Length 346.0 t. 384

Max. Width xo = 1650.0 108.0 0.4_12

Max. Depth xo . 1500.0 . 113.0 0.452

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted

Base
|

e

OF _ POD

k_ = 463.9 IL_'S : WP400+ 63.9 - 463.9

lIP " 80.0 INFS

Leith 1214.0 to 1560.0 " 366.0 INFS

00000001-TSC04



TABLEIII (Continued) ]

rOlL CO:._?Ot;E;|T:uvw_..u_ _,,..:T.t,hrmtah¢ Orbtret_

_:;_.P_L O_.SC_iPT|G_. Orbiter Oonftl_;urattLonPer Lines
Note: (Dlhedra| angle t[I deZ-ined at c_e _loq.e.rsurzace oz one

a_Clit_e" l_._JT, e_emenc line proJeccea Lute • plane pex-V_n&--
. _sJlm_ _A _h_ i_PR_.'_ LU In

VL?O-O00093 , ; I j
I

_eil* t_lal • 0.004
m---- e

t,

T':_T ,,0. . OI/IGoNO. ,VL70-000093-- e ±_

C::/.E:'S"C:IS.- " F_L-SCALE .V,ODELS.CALE

TOTtL D;_TA , ,
,_rea _,"-"_'neo.)Ft'2 "" " " 3i_ ;

Plan:orm _
Span (Thee In, o_ _ 3.747
Aspect Ratio
Rate of' Taper . : _ 2.2651.177 ' 1.177
Taper Ra_,'io _ o;2oo
Dihedral" _ngle, degrees . 3.500 3.500
Zncid_nce Angl.e, degrees. • _ 3.000 .3.00o
Aerod.vr,andc T_._isC_ Ce_rees _ +3. ooo

' Sweep13ackAn_les, de;tees
Lea_ng E_Ge _ 45.000
Tr_l_n9 E_e _ -zo.2_
0.25 Element,L_ne .. _.C_ords:

Root, (Thee) 3.P,0.0, " _
Ttp, (Thee) B,P, _ 0.55Z
_:AC _7_. 8z
Fus. Sta. of .25 VAC ,, ._ zzzs.e9 _._58
NoPoO_ ,25 :.:A_ . 299.20 1.197
B.L, of .25 _IAC _ .0;728

EXPOSEDDATA

_re g -C_'o ) Ft,z _ _7s2.29 O.028
Spr.n. (Ti_eo) In. BPl08 _ 2_883
Aspect,Ratlo _ _ 2.058
Taper Ratto .2451 .2451
Cl'_rcls

MOot:BPI08 _ . 2.250,_
Ttp 1.00 b ....... _ _ _ 0.551,....

HAC 2 393; 03 1.572
,"uS. Sta. _,f .25 MA_. lZnq._z "' &.7&l

t_.P. of .2_ :,:;,_ __ ._Z.ZDI._.
B.L. of .25 ,"_,C _ o_s__q..

A1rfo11Sect.ton (Rock:yell :_0=NASA)
XXXX,64

ROOt'b • 0._.25 .10 .10
_e ". |

• 1,00 " 12 12
TIp _ . • , .

_iti for (1) of (2) Sides

'" Leac[_ngEd_;eCuff Z ------------ ] lp aorm reawLeading £c:ge InCersec:s Fus H. L, O St_ 560.0
Leading Edge Intersects Ntng S_'.a zo35.0' _.z4

ORIGINALPA(B 28
or POORQUALr
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: . - TABLE III (Continued)

In

tIOM.LCOMPONENT:Rlav,-, e.ln I

GLIGRALDESCRIPTION:ZA coatteuration ear V-87
e ,

]itoctaeell Lines VL70-000093

Dsts fo: (1) oe (2) Side:

_;cate[_del - 0.004

Dp_V_INGNUMBER:_70-oooo_):_

DIMENSIONS: THEORETICAL ACTUAL MEASURED
- _ MODELSCALE MODELSCALE

Area1_ 205.52 O,003

• Span (equivalent) ta. _ z.t,z:z

Inb'd equivalent chord _ o._

Outb*dequivalent chord _

Ratto mvable surface chord/
total surface chord

At Inb'd equtv, chord .208 .208

At Oul;btdequtv, chord .400 , ,4O0

SweepBackAngles, degrees

LeedtngEdge _ o.oo o.oo

Tatllng Edge _ -10.24

Hingellne O.oo o.oo

Area Moment _ o.o0o1

OIormal r.o h/use ILne) l_ 3

Produce of Ares ]kxnent

00000001-TSC06



! 1 I i

TABLE 111 (Continued)

I_D[L CG'-°O;IF-t(T:. y.[_IC_.,- v5 (Light We. OrbLter Configuration),•

GCI[RALDESCRIPTI_;:__Ceulterline Ve._t__c.at T,a,il. Double Wedg,e

Air, loLl v/;,t,h Rounded ,LeadL_ EdKe /• I T • i roll ill I

I I I I i i

Scale Hodel - 0.004
• | • I I

OPA':I::G .,...-.'o.,,u,.,._.. vLTo-o._ogs...

DI!.._:;SIC';S: • • FULL-SCALE !'_3DELSCAL[

TOTALDAT,_,

Area (Theo) FtZ 413.25 q, 007 ,
Planform "

Span (Theo) In _ .1.263
ASpect Rat,tO 1.675 -[ 1.675

R&te O; T_.r _Taper Ratio . _ ,
Sweepl;ack Angles. degrees

Leading Edce • 45.00,0 45. o0o
Tratling £d_;e _ 26.-249
O,2S Element, Ltne _ 4t. 13o

Chords: ..
Root.(_eo) ;? _ .1.07/,
Tip (Thee) WF .._ o.4.34 '
|4AC _ ,. O. 799 ,
Fuso Sta. of .2S ,v_C _ _.854
W. P, of .25 MAC ... _ 2.542
B. I.. o,* .25 Y_C • o_oo o,o_

At _ot1 Sect_on "

Leadtng WedgeAngle _a; _ IO.OOO
Tra+l_ng ;:edge _gle + -.e_ 1_.92o 1,4.92o
Lea_1ng Edge Radlus---'-'.. ,2,O0 .. 9.008

Votd Area- _'t_- _
gllmketed Area_-_ 2 . _ 1_2.6_ 0.0002

3')



) TABLE 111 (Continued)

I¢I)OELCOMPONENT:I._.t.._A.r , . ,

GENERALOESCRIPTIOfl:2A Oon£tauratton.per iCockwellLtnee Vl.70-000095 .. ,
e

, | _ j ii

i i u
w

S.-ale Mndel .. 0.004

DRAWINGNUMBER:VL70-000095....

DIMENSIONS: THEORETICAL ,ACTUAL MEASURED
MODEL SCALE MODEL S.CALE

Area 7_ 106.38 , _ 0.0017

Span (equivalent) :Ln. _ ,

Inb'd equivalent chord _

0utb'd equivalent chord _ . 0.203

Ratio uovablesurface chord/
total surface chord

At Inb'd equ|v, chord 0.400 .0.400

At OuU)'d equtv, chord o.Aoo . . . 0,400

SweepBackAngles, degrees

Lead1ng Edge 34.83 34.83

, Tatllng Edge _ 26.25

Hi_lellne _ 34.83

Area Moment ,q_6.13 O,00003

(Horns1to hinge l£ne) 1_

Produce to aera and mean chord
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TABLE III (Continued) , ]

HODF.LCOHPOIIENT: BODY,- Ixte .rnal Tank T9 .

!:

GLtI[RALDESCRIPTION: 2& Conf£guratton Per lto©kwell Llneo VL78-000018 and

_72-000061B; Body of kvolutlon, W:LthoutRe.tro Pa.¢kageL"

• m ,e

s©81e lVa/el ,- .004 ....

OP_',;I.G tlU_I6ER:VL78-000018

32

00000001-TSC09--



_j TABLE III (Continued)

MODELCOMPONENT:BODY- S3 Dnoeter Solid Ito©ket14Doori i e

GENERALDESCRIPTION: 2AConftRuratiou Per Rockvell Line= VL77-000012 and

_72-0000611 ,

Body of Revolutlon, Data for (1) of (2) Sldes

Scale l4odel = .004

DI_',,'IIIG r=UMBER:VL77-000m2

DaC= tot (1) of (2) SJ.dc.

DIHEI_SION$: lelp.,L SCALE HODEL _.¢,,,.'"

Length, in. (tncludin8 Uoszle) 1758.00 7.032

Max. Nldth0)la) £n. BSRM Tank _ 0.568 _

Nax. Depth ¢Dia) _ Skirt 259.00 1.036

Fineness Ratio _ 6_7 ....

Area, Fc2

Max. Cross-Sectional _ 0.0o59 _

Planfom

Wetted

Base
m

KEr. °

PS (Orbiter) - 0.00 - 751 in. RT - 202.0 BSlU4

WP OISIU4) -WP 400 (Orbiter) - 344.413 - 55.587 IRFS
i
l BP (Orbit_r) - 0.00 - 243.0 B,SPJ4

i

O0000001-TSClO
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.TABLE III (Cont£nued) j

mOIL CO_ONEUT: BODY- At5 9_t¢,[,, and S_ Att,eh 8trucCure-U 5
4

I

(,II_ML OESCRIPTION: 2A CoufIlutatlon Pet Rockwell LI_es .

YI.72-OOO061B and VL78-OOOOt8I i

*

Scslsl_xlel - .004 I

* - * -o _ * •• o*

OiM[NSIONS: -,- .._ " '" *_ _ _n_L sCA?,N

Orb/oct ACUeh S_'tLon , 1307 la. 5.228 £n.

ZT Ac_eh 8Uttcm _ 2508 ln._

SlUlAttach SCat£cm _ __n_ 6 4.

Ill m •

Area _,.

Planf0m

.erred

Base
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DATA FIGURES

Volume 1--ET (pgs. 1-792)

Volume 2--SRM (plgs.793-1452)
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